Polyploidy and the Cellular and Areal Diversity of Rat Cortical Layer 5 Pyramidal Neurons.
In many species, polyploidy, in which an increase in nuclear DNA content is accompanied by an increase in cell size, contributes to cellular diversity. In the rat visual cortex, most neurons are small and homogeneous in size, while layer 5 cells are heterogeneous, containing some very large neurons. To measure DNA content, we quantified nuclear chromocenters and integrated DNA/DAPI fluorescence. The results suggest that most cortical neurons, non-neuronal cells, parvalbumin-positive interneurons, and large entorhinal layer 2 stellate projection neurons are diploid. In contrast, chromocenter counts and integrated fluorescence are ∼2-fold higher for some excitatory neurons in layer 5, suggesting that large Ctip2-negative and Ctip2-positive layer 5 neurons might be tetraploid. The distribution of putatively tetraploid neurons differed between areas and showed sharp borders aligned with functional subdivisions of the somatosensory cortex. Telomere counting and flow cytometry supported layer 5 polyploidy. We conclude that polyploidy contributes to cellular and areal diversity of rat cortex.